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Chapter I 


INTRODUCTION 


The significance of capital formation for economic growth has 
been widely discussed in the economie literature over the past two 
decades. Its importance has now become almost a self-evident 
fact requiring no further elaboration. In recent years, the study 
of capital formation in Mainland China has attracted growing at- 
tention from scholars in the field of Chinese economy. Most of 
the available studies, however are concerned primarily with problems 
relating to the measurement of the aggregate levels of capital 
formation, the overall rates of investment and the relationships 
between capital formation and the changing rates of economic growth. 
The allocation of investment among different economic sectors, and 
among various branches within each sector, has been only touched 
peripherally without delving in detail. The purpose of the paper is 
to fill this gap. It aims at studying primarily the allocation of 
fixed capital formation in Mainland China. 


In an early study comparing capital formation in the Soviet 
Union and in the United States, Norman Kaplan observed that the 
Soviet Union's greater rate of increase in industrial output and 
economic growth has been due, basically, not to the differences in 
USSR and United States rates of investment, but rather to the dif- 
ferences in the allocation of that investment. In the periods for 
which his comparison was made, the USSR and the U.S. rates of 
investment in non-war years were roughly equal. However, the 
Share of industry in total Soviet investment has far exceeded the 
corresponding United States ratios (35-40 percent in USSR against 
20-25 percent in the US). Meanwhile, the Soviet share of invest- 
ment in the metal products industries as compared to total invest- 
ment was more than 1.5 times that in the United States. 


Similar conclusions were derived by Simon Kuznets in his 
extensive study of capital formation covering a wide range of coun- 
tries. Kuznets noted that the distinctive intersectoral allocation of 
capital formation in the Communist countries has a significant bearing 
on their growth rates. ? 


Against this background, we would like to explore what role 


did the intersectoral pattern of investment lay in Mainland China's 
economie growth. For this purpose, we need detailed information 
on the distribution of capital investment not only among the various 
economic sectors, but also among various branches within sectors. 
Such a study requires a large amount of disaggregated data. Be- 
cause of the extreme paucity of relevant data, we are forced to 
limit our study to domestic fixed capital investment. 


By domestic fixed capital investment we mean the additions to 
(1) eonstruction and improvements attached to the land, and (2) pro- 
ducers' durable equipment. We exclude inventories and net balance 
of claims upon other countries. The concept of capital formation 
thus defined is narrow indeed. Moreover, the study also excludes 
consumer durables (except housing), and military equipment and 
installations. 


This study covers only the 1952-5" period, when statistical 
data were comparatively abundant and the rapid growth rates which 
require explanation were experienced. Years before 1952 are not 
included because of the poor quality of the data and because this 
is mainly a recovery rather than a development period. -For. the 
post-1958 period information is particularly scarce. Therefore a 
detailed analysis becomes infeasible. 


While the focus of this paper is on the allocation pattern of 
investment, it must first of all, select one set of aggregate in- 
vestment estimates to work with. Unfortunately, the official data 
on basic construction investment is conceptually different from the 
standard concepts of fixed capital investment. Also, there are many 
fundamental defects in the official statistics of investment aggregates 
which are difficult to correct. Among the half dozen estimates of 
aggregate capital formation for China by scholars outside the main- 
land, there is not yet one commonly accepted. A major study of 
this problem was undertaken by K. C. Yeh. Yeh's estimate is 
based on Chinese official investment data with adjustments made for 
conceptual differences and statistical undercoverage so as to render 
it more comparable to Western concepts. Since his estimate is 
not independently constructed, it cannot be completely free from the 
defects of official data. More recently Kang Chao derived a series of 
aggregate investment by using the commodity flow method.”  Chao's 
estimates represent the first major effort to derive an independent 
estimate bypassing the official investment data. 


Despite his ingenious innovations in solving many data problems, 
Chao's estimates suffer from two basic biases. First, since major 
repairs of machinery and machines turned out by handicrafts were 
excluded, the machinery component of the estimate is understated. 
Second, since a sizable private investment in rural housing was 
imputed and which was possibly overestimated, the investment share 
between farm and non-farm sectors is grossly distorted. 


Confronting these problems, we begin our study with a brief 
survey of official investment statistics and those made by economists 
outside mainland China. A detailed review is devoted to Chao's 
estimates, which are used as a basis for this study. Necessary 
adjustments are made to eliminate the biases embodied in Chao's 
aggregates. 


Based on the adjusted aggregates, the study will turn to 
the allocation pattern of investment. The aggregate investment in 
fixed capital will be first broken down into five major economic 
Seetors: agriculture, industry, transportation and communications, 
residential construction and other services. An attempt is then made 
to measure the sectoral average and incremental capital-output ratios, 
as a basis for analyzing Chinese investment policy. Fixed invest- 
ments in the industrial sector are then again disaggregated into 
thirteen industrial branches: iron and steel, building materials, 
chemical, non-ferrous metals, machine-building, metal-processing, 
coal, textiles, electricity, petroleum, food-processing, paper-making 
and others. This will be followed by an effort to distribute the 
aggregate investment in the agricultural sector into six major com- 
ponents: water conservation, livestock, farm implements, afforesta- 
tion, land reclamation, and others. 


Our analysis concludes with an overall assessment of the 
distinctive features of the Chinese investment allocation pattern 
at both the sectoral and branch level, its possible effect on industrial 
development and economic growth, as well as its significance for 
other developing countries. Tentative as they are, it is hoped that 
the findings can bring to light some hitherto neglected elements that 
contribute to China's economic growth. 
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(July 1960), p. 43. 
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1965. 


Kang Chao, "Fixed Capital Investment in Communist China" 
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by the California University Press. The data quoted in this 
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Chapter II 


ESTIMATES OF TOTAL FIXED CAPITAL INVESTMENT 


Statistical data on "basic construction investment" and "new 
fixed assets," two concepts close to fixed capital investment, are 
available in Chinese official sources covering the period 1952-57. 
During the past decade, there have also been about half a dozen 
estimates of China's capital formation derived by economists out- 
side China. Since most of these estimates are constructed on the 
basis of official data with various adjustments, it seems appropriate 
to begin this chapter with a brief review of the official statistics. 
We will then discuss estimates made by two Western scholars and 
derive our own adjusted figures for fixed capital investment. 


(1) Official Investment Statistics 


For the First Five-Year Plan period (1953-57), information 
about "accumulation" and "capital stock" is fairly abundant, in 
scattered official sources. The quality of capital investment 
statistics has been ranked by a Communist autbority as better 
than statistics on agricultural output and trade but inferior to those 
on industrial production. ` The defects of Chinese statistics and 
the pitfalls in using them have been examined by other economists 
in the United States and in Japan, and it is not necessary to repeat 
them here.“ It is sufficient to say that Chinese official statistics 
for capital investment have a number of complications and require 
close scrutiny. Also, they have no exact equivalent in China to 
what we have defined in the United States as fixed capital formation. 


The term "accumulation" as used in official literature comes 
fairly close to the Western concept of net domestic investment. IL 
is defined as "the sum of the increase in productive and non- 
productive fixed assets and the increase in working capital and 
Stockpiles. " Since the term excludes both depreciation and claims 
against foreign countries, it can be regarded as equivalent to net 
domestic investment. 


The widely used term "basic construction investment" is 
quite similar to the Western concept of fixed capital formation. 
Essentially it refers to the purchase costs of tools and equipment 


plus the value of construction activities. There are two basic 
5 


differences between the Chinese concept of basic construction in- 
vestment and the Western concept of fixed capital investment: the 
Chinese concept (a) excludes major repairs, which are considered 
part of fixed capital formation in the West, and (b) includes some 
ancillary expenses, such as costs of training personnel to operate 
the new projects and compensation for the loss of property, which 
are not considered as investment in Western practice. 


The term "new fixed assets" used in Chinese statistics 
resembles gross investment in physical capital. However, its 
coverage is more limited, and the definition changes. Before 1956, 
"fixed assets" were articles worth more than 500 yuan with a life 
span of more than one year. Those below these criteria were 
classified as "low value or perishable articles." In 1956 the minimum 
value for "fixed assets" was lowered to only 200 yuan. 


Confusing as they are, however, the differences in terminology 
are not the main reason rejecting the official statistics. Once the 
definitions are clarified, proper adjustments can be made to render 
the categories comparable to Western usage. Kang Chao has pointed 
out that the fundamental defects of the official data given in Table 1 
rest on two other grounds: the changing coverage of some categories 
of investment magnitude and the use of unreasonable bases for 
valuation. An example of the first defect is the change in definition 
of fixed assets from 500 yuan to 200 yuan, which renders the figures 
on "fixed assets" before and after 1956 incomparable. Examples of 
the second defect are the underestimation of the costs of construction 
projects done by forced labor and the application of divergent rates 
of foreign exchange in valuing machinery and equipment imported 
from the Soviet bloc and non-Communist countries. Since most of 
these problems are difficult to correct, an independent estimate based 
on less aggregate data is indispensable for studying capital formation 
in China. 


(2) Estimates by Yeh and Chao 


In the late 1950S and early 1960s several attempts were made 
to construct estimates of Chinese capital formation. -The best known 
are those by William Hollister, Alexander Eckstein, C. M. Li, and 
S. Ishikawa. However, capital formation was only part of their 
broader analyses, and they did not focus on this particular topic, 9 


The first study devoted exclusively to this subject was done 
by K. C. Yeh. Yeh's pre-war estimates, derived by the commodity 
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flow method, made a significant breakthrough in this complicated sub- 
ject. His estimates for the 1952-57 period, however, were still 
based on official investment data, with adjustments to make them 
comparable to Western concepts. Yeh's adjustments to the official 
figures included (1) the deduction of non-investment elements (such 

as ancillary expenses and costs of purchasing existing assets, 

etc.), (2) the addition of major repairs, (3) the addition of values 
for using work brigades and prisoners, (4) the addition of private 
investments in urban and rural areas, and (5) the deduction of 
overestimates for hog increases in 1956-57. 


Since Yeh's estimates were an adjustment of official statistics, 
certain defects of the official statistics were inevitably retained. 
Moreover, his breakdown of aggregate investment into construction 
and equipment was derived by two steps: first the magnitude 
of construction output was derived from official data on national 
income by industrial origin; second, construction value was deducted 
from total fixed investment to obtain the value for equipment. Since 
equipment was treated as a residual any error in the estimation of 
the construction would automatically affect the figure for equipment. 


In attempting to construct an estimate that was independent of 
official investment statistics, Kang Chao used the commodity flow 
method to derive a series for aggregate fixed investment. His 
estimates for the First Five-Year Plan period consisted of the 
following component series: (1) construction andinstallations, (2) do- 
mestic production of machinery and equipment, (3) net imports of 
machinery and equipment, (4) office furniture and tools, and (5) other 
rural investments. 


Chao's estimates are compared with official data and Yeh's and 
others' estimates in Table 2. The comparison shows that both 
Chao's and Yeh's estimates are uniformly higher than the official 
data for basic construction investment. The discrepancies between 
the official data and these two external estimates are due to the 
narrower coverage of the official data. Since the portion omitted 
from the official data (mainly private investment in rural areas) had 
a relatively slow growth rate, the over-all rate of increase shown in 
the official data is higher than that shown in the other two estimates. 


There are also substantial differences between Chao's and 
Yeh's estimates. For all the years, Chao's estimates are higher 
than Yeh's; the difference ranges from 1.27 billion yuan in 1952 to 
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2.7 billion yuan in 1955. Since the total divergence amounts to 30 
percent, it cannot be attributed to any minor cause. According 

to Chao, 97.5 percent of the discrepancy of 12,307 million yuan over 
the 1952-57 period comes from their difference in rural housing 
investment. Without this difference, the two estimates would be very 
close, even though they were derived by two entirely different methods. 


Yeh's figures for rural housing investment were based on a 
1957 official survey of 228 typical agricultural producers' coopera- 
tives selected from 24 provinces and regions throughout the country. 
From the results of this survey, Yeh estimated that rural housing 
construction in 1957 amounted to 230 million yuan. The 1957 figure 
was then multiplied by a gross value-added index for agricultural 
output to derive rural housing investment for the years 1952-56. Yeh 
materially underestimated rural housing investment because he misin- 
terpreted the survey data. The survey evidently covered only 
housing owned by the agricultural cooperatives collectively and did 
not include housing owned by individual peasant households. Since 
Yeh took the survey data to cover both cooperatives and individuals, 
he in fact underestimated rural housing investment by a large margin. 


Chao, on the other hand, overcorrected Yeh's estimate by 
imputing a huge investment in rural construction. The rationale 
and procedure Chao used to derive his rural housing investment 
figures can be summarized as follows: 


(1) Two sets of official data on the total output value of the 
building industry were used; one covered construction both 
within and outside the state plan, and the other covered 
only construction within the state plan. Chao reasoned 
that the difference between these two sets of data repre- 
Sented private construction. 3 


(2) He then estimated that 90 percent of the private building 
investment was rural housing investment since all major 
construction in the urban areas must have been included 
in the state plan. 


Using these assumptions, Chao assigned 90 percent of the 
difference between these two sets of official data as the annual 
investment in rural housing. On examination, however, these as- 
sumptions are difficult to sustain, or at least questionable. 


12 


In the first place, the difference between these two sets of 
official data is not completely due to the inclusion or exclusion of 
private construction works; it is also partly due to the inclusion 
or exclusion of "major repairs." According to Chao's own account, 
the first set of official data is "gross of depreciation and includes 
all repair works. "10 Tt includes all "replacements of old houses 
and structures and all repair works." The second set of data, 
according to Chao, "does not include repair works. "12 In other 
words, the second set of data covers only the output value of sfate 
activities in building and installation, without including repairs. 
Since it does not take into account the differences in major repairs, 
Chao's assignment of all the discrepancy to private investment in 
construction inevitably imparts an excess at least equal to the value 
of major repairs in the construction sector. 


Secondly, Chao's decision to assign 90 percent of private 
construction to rural housing is also disputable. Until 1955, the 
private sector still constituted an important part of the urban 
economy. Between 1952 and 1955 the industrial fixed assets owned 
by private and joint public-private industry increased by 872 million 
yuan. If 70 percent of these fixed assets consisted of construction, 
total private construction in these three years amounted to 610 
million yuan, representing an average annual investment of more 
than 200 million yuan. This amount alone exceeds the 10 percent 
allowance made by Chao for these years. If we add construction 
investments by private commerce, cooperatives, handicrafts, 
and residential housing, the figure might na reach 20 percent of 
the total private construction investment. 


In addition, Chao's estimates for domestic production of 
machinery and equipment did not include major repairs in producer 
durables (which accounted for 30 percent of machine-building out- 
put in 1952). Since Chao's construction output did include major 
repairs, the omission of major repairs in the value of equipment 
creates an inconsistency in the coverages of these two components. 


Moreover, Chao's machinery output series covered only the’ 
output of modern factories and handicraft workships, excluding the 
output of individual handicraftsmen and handicraft cooperatives. In 
the ruralareas, the handicraft industries produce many capital goods, 
such as oil pressing machines, stone mills, wooden boats, fish 
nets, etc. According to one official statement, about one-fourth of 
the handicraftsmen were engaged in the production of producer goods. 


i7 
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If half of the producer goods are durables, their omission would also 
introduce a downward bias into the value of producer durables. 


As a result of these problems, Chao's estimates showed an 
exceptionally high proportion of construction in relation to equipment 
(Table 3). 


According to Chao's estimates China's construction share far 
exceeded that in other underdeveloped countries, while the share of 
producer durables was below that in any other low-income country. 

In Kuznets' study of a number of countries, the share of construction 
in gross fixed capital formation varied from 59 percent in high-income 
countries to 61 percent in low-income countries. The share of 18 
producers! equipment varied correspondingly, from 41 to 39 percent. 
Chao's estimate of 24.9 percent for producer durables is thus 40 
percent lower than Kuznets' figures for other low-income countries. 


This low share for producer durables also contradicts the 
Chinese Communist policy in price formation. According to the 
Liu-Yeh study, the price of construction in 1952 was estimated at 
three times that in 1933, while the price of equipment in 1952 
was estimated at five times that in 1933. This means that the 
1952 price base gives a relatively large weight to investment in 
equipment. The low share of equipment estimated by Chao would 
imply a much lower share if the 1933 prices were used. This 
would put the share of producer durables in China even farther below 
that in other low-income countries. 


Despite the defects mentioned above, however, Chao's estimates 
are used in this study, for two reasons. First, their biases are 
identifiable and can be corrected without great difficulty. Second, 
Chao's aggregates are derived by combining five separate series; 
the detailed information given in these component series is of 
great value for our study of the allocation of fixed investment. 


(3 A Revised Estimate of Fixed Capital Investment 


As we noted in the previous section, Chao overestimated rural 
housing investment because he failed to take into account major 
repairs in construction and he assigned only 10 percent allowance 
for private construction to the urban sector. In order to correct 
these upward biases, the first step is to estimate the magnitude of 
major repairs in the construction industry. 
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There are no official data on major repairs in the total output 
value of the construction industry. The only information available is 
the total expense of major repairs for the entire public sector. 

In the First Five-Year Plan, a total of 3,600 million yuan was 
appropriated for major repairs. In the same plan, the five-year 
total for capital construction investment was set at 4,274 million 
yuan, and the actual results were estimated at 115.3 percent of 

the original plan. Assuming the same performance ratio for 

major repairs, Ishikawa estimated the actual expenditure on major 
repairs for the period at 4,200 million yuan. If we allocate this 
total to each year in proportion to the annual values of fixed assets 
in the publie sector and further assume, that 70 percent of the fixed 
capital investment was for construction, the annual values of major 
repairs for the construction industry can be estimated (Table ¢). 


Table 4 


ESTIMATES OF MAJOR REPAIRS IN CONSTRUCTION AND 
MACHINERY 1952-57 (IN MILLION YUAN) 


Total Major Repairs Major Repairs 
Major for . 3 for 4 
Repairs Construction Machinery 

1952 4001 280 120 

1953 5702 400 170 

1954 700? 490 210 

1955 910? 640 270 

1956 940? 660 280 

1957 1,120? 780 340 

1952-57 4,640 3,250 1,390 


Sources and notes: 


. K. C. Yeh, "Capital Formation," op. cit. . 141. 
. Ishikawa, op. cit., p. 145. d ibi 

. Assumed to be 70$ of total. (see footnote 21) 

. Residual. 
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The next problem is to assign a proper distribution between 
urban and rural private construction. As we have noted, for the 
1952-55 period official data show that construction investment by 
private and joint public-private industries accounted for about 14 
percent of the estimated total for private construction investment. 
The addition of investments made for private commerce, handicrafts, 
and private housing would bring the share of urban private construc- 
tion to at least 20 percent of the total. The value of rural private 
housing investment derived under this assumption is given in Table 5. 


The second item requiring adjustment is the addition of major 
repairs to the machinery component. The annual amounts are de- 
rived as shown in Table 4. 


The final adjustment to be made is the addition of machinery 
and equipment turned out by handicraft cooperatives and individual 
handicraftsmen. Official data for this category are scanty. Between 
1952 and 1957 the proportion of handicrafts in total industrial gross 
output value (including modern industry, handicraft workshops, and 
handicrafts) declined from 21.3 to 17.1 percent. In 1954, of the 
gross value of individual handicraft production, 22.96 percent was 
producer goods, 24 and 12.45 percent was industrial producer goods. 
The same official source also revealed that of the gross value of 
total handicraft production 6.03 percent was from metal manufac- 
turing. Assuming that half of the metal-processing output by 
handicrafts was for producer durables, 9 the value of producer 
durables turned out by handicrafts can be estimated (Table 6). 


Multiplying the percentages in the last column of Table 6 by 
the machinery output figuies adjusted by Chao, the value of machinery 
turned out by handicrafts can be computed (Table 7). 


The addition of major repairs and handicraft production to modern 
machinery output lifts the total machinery figure by 15 percent. The 
revised estimates of gross fixed capital formation during 1952-57 are 
summarized in Table 8. 
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Table 7 


REVISED DOMESTIC MACHINERY OUTPUT, 
1952-57 (IN MILLION YUAN) 


(1) (2) (3) (4) 
Machinery Machinery Major Total 
produced by turned out by Repairs Domestic 
modern industry handicrafts Machinery 
Output 
1952 803 124 120 1,047 
1953 1,072 135 170 1,377 
1954 1,410 169 210 1,789 
1955 1,862 , 186 270 2,318 
1956 2,915 175 280 3,370 
1957 2,471 161 340 2,972 


Sources: column 1. Chao, op. Cit., p. X. 
column 2. Column (1) multiplied by line 7 
of Table 6. 
column 3. Table 4. 


The adjustments did not significantly affect the rate of growth 
of total gross fixed capital investment. Our 1957 index number is 
255, compared with 256.7 as calculated by Chao. However, the 
adjustments did alter the structure of fixed capital investment 
during the First Plan period. 


First, our adjusted estimates show a higher ratio of producer 
durables in the total gross fixed capital investment (Table 9). The 
average ratio for 1952-57 as calculated by Chao was 24.9 percent. 
Our adjusted ratio of 27 percent comes closer to the official data, 
which give 28.6 percent for this period. 


Second, the adjusted estimates display a higher share of non- 
farm investment than do Chao's estimates. The non-farm proportion 
was 67.4 percent, compared with Chao's figure of 61 percent (Table 10). 
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Table 9 


ADJUSTED DISTRIBUTION OF GROSS FIXED 
CAPITAL INVESTMENT BETWEEN 
CONSTRUCTION AND PRODUCER DURABLES, 1952-57 


Construction Producer durables 
Value Share Value Share 
(million yuan) (8$) (million yuan) (8) 

1952 5,793 70.2 2,460 29.8 
1953 8,373 71.5 3,319 28.5 
1954 10,417 74.0 3,662 26.0 
1955 11,382 73.6 4,295 27.4 
1956 17,019 74.0 5,971 26.0 
1957 15,610 74.0 5,447 26.0 
1952-57 68,594 73.0 25,154 27.0 


Note: Construction includes construction and installa- 
tions and reclamation; Producer durables include 
domestic production of machinery and equipment, 
net imports of machinery and equipment, office 
furniture and tools and old-type implements, 
carts and livestock. 

Source: Table 8 


Finally, the revised estimates of rural housing investment 
(Table 11) are 5.8 times higher than Yeh's but 30 percent lower 
than Chao's estimates. On a per capita basis, Chao's estimates 
amount to 4.15 yuan annually for rural housing construction, while 
Yeh gives only 0.46 yuan per annum. Our estimates result in 
2.8 yuan per capita annually, which is more in accordance with the 
real rural situation in China. An official sample survey of economic 
conditions for 600 peasant households in five agricultural cooperatives 
revealed that for each person in the household only 6.6 yuan in 
1955 and 5.4 yuan in 1956 were allocated for expenditures other than 
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Table 10 


ADJUSTED FARM AND NON-FARM DISTRIBUTION 
OF FIXED CAPITAL INVESTMENT, 1952-57 


Farm Investment+ Non-Farm Investment? 

Value Share Value Share 
(miilion yuan) (3) (million yuan) (3) 
1952 3,775 45.8 4,478 54.2 
1953 3,786 32.3 7,906 67.7 
1954 3,899 27.7 10,180 72.3 
1955 4,907 31.3 10,770 68.7 
1956 7,634 33.2 15,356 66.8 
1957 6,612 31.4 14,445 68.6 
1952-57 30,613 32.6 63,135 67.4 


Sources: 1. Appendix 1l. I 
2. Deducting farm investment from total fixed 
capital investment. 


food, fuel, clothing, and medical care. This unidentified item in- 
cluded expenditures for private housing construction, furniture, and 
small farm implements, as well as expenses for weddings and 
funerals. The data in this survey would indicate that no peasant 
household could afford 4.15 yuan per capita per year for housing 
construction. It is more likely that they could spend only one- 

third of this unidentified amount, or about 2 yuan a year. Adding 
investment in collectively-owned buildings, per capita annual invest- 
ment in rural housing would be around 2.5 to 3 yuan per year, which 
comes very close to our estimates in Table 11. 
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Table 11 
REVISED ESTIMATES FOR RURAL HOUSING INVESTMENT, 
1952-57 
Total Rural Housing Rural Per Capita 
Investment Population Annual 
Investment 
(million yuan) (million (yuan) 
persons) 
1952 1,180 503.19 2.3 
1953 820 510.29 1.6 
1954 1,240 520.17 2.3 
1955 1,420 531.80 2.7 
1956 2,660 538.65 4.9 
1957 1,710 545.65 3.1 


Average 
1952-57 2.8 
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Since major repairs for machinery tend to be higher than major 
repairs for construction, in the absence of firm data, a pro- 
portion of 70:30 is assumed for the share of construction 
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Total private construction investment is estimated at 4.35 
billion yuan in 1953-55, while construction investment for 
private industry and joint public-private investment amounted to 
610 million yuan for these three years. The proportion is 
14%. 


After nationalization of private industry in 1956-57, investment 
for private industry must decline. However, since the majority 
of private industrial enterprise was transformed into state- 
private joint enterprises, their investment still stood outside 
the state investment plan. As a result, the percent of private 
construction in the urban area remained very stable. 


Chao I-wen, Hsin-chung-Kuo ti Kung-Yeh [New China's Industryl 
(Peking: T'ung-chi chu-pan-she, 1957), pp. 101-102. 


In the same year, machine-building accounted for 50% of the 
metal-processing industry in the modern sector; see State 
Statistical Bureau, Wo-kuo Kang-tieh, Tien-li, Mei-t'an, 
Chi-hsieh, Fang-chih, Tsao-chih Kung-yeh ti Chin-hsi [The 
Present and Past of China's Iron and Steel, Electrical Power, 
Coal, Machinery, Textile and Paper Industries] (Peking: 
T'ung-chi Chu-pan-she), 1958, p. 120. 


Yang Ying-chieh, A Report on a Survey of Five Agricultural 


Cooperatives and 600 Peasant Households (Peking: Tsai-cheng 
Ching-chi Chu-pan-she, 1958), pp. 40-42. 


Chapter II 


SECTORAL ALLOCATION OF FIXED 
CAPITAL INVESTMENT 


National income accounting in Mainland China is confined only 
to five major sectors of the economy: industry, agriculture, build- 
ing, trade, and transportation and communications. Both services 
and administration are treated as "non-material producing sectors" 
and are excluded from the national income accounts. 


However, in the allocation of capital investment the number 
of economie sectors is increased to seven: (1) industry, (2) agri- 
culture, (3) transportation and communications, (4) trade, banking, 
and stockpiling, (5) culture, education and public health, (6) urban 
public utilities, and (7) other.2 Within this general classification 
system, there are two different ways to define the sectors. The 
first, in accordance with the technical function of the investment, 
is called "functional classification." The second, in accordance 
with the administrative agencies that control the enterprises in which 
the investments are made, is called "administrative classification. d 


When the First Five-Year Plan was formally published in 1955, 
the sum of 42.74 billion yuan for investment in capital construction 
was distributed in accordance with administrative classification. In 
1959, a more detailed account based on a functional classification 
divided the actual investment into eleven sectors. f Following the 
administrative classification, we can regroup the official data for 
actual investment into the same seven sectors as the planned invest- 
ment. A comparison of these two sets of investment data is shown 
in Table 12. 


The allocations in Table 12 cover only capital investments in 
the publie sector and exclude private and cooperative investments. 
As a result, they show a very samll percentage of investment in 
the agricultural sector. During the 1953-57 period, state capital 
investment allocated for agriculture, water conservation, forestry, 
and meteorology accounted for only 8.2 percent of the total, or only 
4.5 billion yuan. According to other official statements, private 
investment in the agricultural sector during this period was between 
10 and 17 billion yuan, of which 60 percent was for fixed capital 
investment. 
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It is quite evident that most of the private investment omitted 
in official data comes from agricultural cooperatives and peasant 
households. Since we have made a sizeable estimate of private 
farm investment, the distributive structure in Table 12 apparently 
cannot be directly applied to our estimated aggregate. However, if 
we deduct the state agricultural investment from total investment 
and compare the non-agricultural investment with our estimates for 
non-agricultural investment in Table 10, Chapter 2, it appears that 
the magnitudes of these two series are rather close. In the absence 
of a better alternative, we assume that official data on the distribu- 
tion of fixed investment among various non-agricultural sectors is 
quite comprehensive and can be used as a basis to calculate distri- 
bution percentages in the non-agricultural sectors. The whole pro- 
cess of estimation involves four steps. First, from official statis- 
tics in Ten Great Years, we know the percentage distribution of 
capital construction investment among various, sectors during 1952-57.8 
Deducting agricultural investment from the total, we can derive non- 
agrieultural investment. Second, taking non-agricultural investment 
as 100, we calculate the percentage distribution of the non-agricul- 
tural investment. Third, multiplying the percentage distribution of 
non-agricultural sectors to our estimated aggregate figure for non- 
agricultural sectors in Table 10, Chapter 2, we derive the invest- 
ment in each of the non-agricultural sectors. Finally, adding our 
estimated investment for the agricultural sector to non-agricultural 
sectors we recalculate distribution for both agricultural and non- 
agricultural sectors. The results of these calculations are present- 
ed in absolute amounts and percentages in Table 13 while detailed 
accounts of the derivation are given in Appendix 2. 


From Table 13, the distinctive patterns of the sectoral alloca- 
tion of fixed capital investment during the first phase of industriali- 
zation in China stand out very clearly. 


First, the lion's share of fixed investment went to industry, 
which accounted for 40 percent of the total. Its relative share rose 
from 29 percent in 1952 to 45 percent in 1957. In absolute terms, 
investment in industry almost quadrupled in five years. This clearly 
reflects the government's investment priority. Next came investment 
in agriculture. Although in absolute terms fixed investment in this 
sector doubled between 1952 and 1957, its relative share declined 
from 31 to only 23 percent. Moreover, the bulk of the fixed invest- 
ment in this sector came from private sources; state investment ac- 
counted for only 38 percent of the total (Table 38, Chapter 5). 
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The share of fixed investment for transportation and communi- 
cations occupied 12 percent of the total. Although its absolute 
amount doubled between 1952 and 1957, the relative position of this 
sector remained rather stable. 


Investment in housing construction accounted for 15 percent of 
the total. In absolute terms, the amount remained almost constant 
between 1953 and 1957; however, the sector's relative share declined 
steadily, from 22 percent in 1952 to only 11 percent in 1957. Also, 
70 percent of the investment in housing construction occurred in the 
rural areas and was financed by private sources. State investment 
in urban housing appears to have been negligible (See Chapter 4). 


Investment for all services (including housing) accounted for 
only one-fourth of the total. The share declined continuously from 
1953, while the shares of agriculture and transportation and commu- 
nications remained unchanged. Evidently, the regime diverted a 
larger share of resources to industrial investment at the expense 
of the service sector. I 


The distinctive features of investment policy in Mainland China 
will be clearer if data for other countries are given for comparison. 
Table 14 shows the distribution of fixed investment by economic sec- 
tors for the USSR in 1928-32, the USA in 1900-1912, and non-Com- 
munist countries grouped by per capita income in the 1950s. 


China's allocation of fixed capital investment was quite similar 
to that of the Soviet Union during 1928-32. The share of investment 
in industry for these two countries was almost identical. While the 
share of investment in agriculture was slightly higher in China than 
in the USSR, China's proportion of investment in transport and com- 
munication was comparatively lower. Services in both countries 
registered a very low share. This illustrates that the two countries 
pursued similar development strategies during their respective First 
Five-Year Plan. 


The differences in allocation patterns stand out clearly when 
Chinese data are compared with non-Communist countries. 


First, the share of fixed capital investment channelled into 
industry in China far exceeded that share in other countries. On 
the other hand, China's share of fixed investment in transportation 
and communications was smaller. 
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Second, the share of investment in agriculture in China was 
larger than in the high- and middle-income groups but smaller than 
in the low-income countries. 


Third, the share of fixed investment in services in China ap- 
pears to be very low compared with all non-communist countries. 


The divergences reflect one salient feature of China's develop- 
ment strategy. In Western countries, economie development is as- 
sociated with a rise in living standards. This is reflected in the 
high share of investment in the service sector, particularly in resi- 
dential construction. In China, as in the case of the Soviet Union, 
emphasis has been placed on a high rate of growth. The share of 
investment in the industry plus transportation sector (M4) was much 
higher than in non-communist countries. 


1. Sectoral Fixed Capital/Output Ratios 


The salient features of sectoral allocation of fixed capital in- 
vestment in China can be further gauged by comparing the sectoral 
distribution of gross output value. From national income estimates 
made by Liu and Yeh and the sectoral distribution of fixed capital 
investment as calculated in Table 13, we can derive ratio of share 
in fixed investment to share in domestic product for each economic 
sector. 


The purpose of computing the gross sectoral fixed capital/out- 
put ratios is to observe the changes in economic structure in the 
process of industrialization. A sector ratio of less than 1 means 
that the share of fixed capital investment that this particular sector 
secures is smaller than the share it contributes to the gross do- 
mestic output. Conversely, if the sector ratio is more than 1, the 
sector secures a larger share of the country's fixed capital invest- 
ment than it contributes to the country's domestic product. Since 
the very process of development involves changes in economic struc- 
ture, which in turn means differential rates of growth among various 
sectors, such differential growth in turn is possible only if some 
sectors get larger investment allocations than others. The sectoral 
capital/output ratios therefore reflect the development policy of a 
country. 


Based on national income data from Liu and Yeh's study, we 
derived the sectoral ratios for China. These are then compared 
with sectoral ratios for other countries in Table 15. 
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Table 15 shows a great disparity between the share of fixed 
investment and the share of gross output for various sectors in 
China. Despite strenuous efforts to convert the country from a 
predominantly agrarian economy into an industrial one, the structure 
of the domestie product remains similar to that of other low-income 
countries and strikingly different from the high-income group. Dur- 
ing the First Plan period, agricultural output accounted for 42 per- 
cent of China's gross domestic product, compared to the 24 percent 
for middle-income countries and 13 percent for high-income countries. 


While the existing output structure was unchanged, a larger 
proportion of the fixed capital investment was allocated to industry. 
Consequently, industry had a ratio larger than 1, while agriculture's 
ratio was lower than 1. China's ratio in the agricultural sector 
(0.53) was the lowest almong all countries compared. This would 
mean that the share of capital investment allocated to agriculture as 
compared to the GNP share of agriculture was relatively lower in 
China than in other countries, including underdeveloped countries. 
On the other hand, the M+ sector in China received a much larger 
share of fixed investment than its contribution to gross domestic 
product. Since for a given period, additions to reproducible capi- 
tal stock usually are associated with additions to output, the contin- 
uous outflow of capital from agriculture to the M+ sector brought 
about a rapid growth of industry and a near stagnation of agricultur- 
al output. The lack of feedback to the agricultural sector widened 
the disparity between agriculture and industry and finally halted the 
further advancement of the M+ sector as a whole. 


2. Sectoral Incremental Capital/Output Ratios 


The ratios of sectoral contributions to gross product to their 
Share of fixed capital investment disclose some special features of 
allocation policy. They do not tell us how this allocation policy 
affected the rate of growth. In this section, we want to advance a 
Step further and explore the association between incremental output 
and the cumulated gross fixed investment for various economic sec- 
tors, that is, to calculate the sectoral incremental capital/output 
ratios. 


By incremental capital/output ratios, we mean the ratios be- 
tween additions to reproducible fixed capital stock and additions to 
output. To calculate these, we need data on changes in both domes- 
tic product and the product originated by each industrial sector. In 
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addition, we need data on the distribution of fixed capital investment 
among the same sectors. The denominator of the ratio must reflect 
changes in real product (output expressed in constant prices), while 
the numerator is the fixed capital investment over the interval cov- 
ered by the.changes in product. Usually, there is a time lag be- 
tween an increment in capital and an increment in output. In Table 
16, the sectoral incremental capital/output ratios (ICOR) in the Chi- 
nese economy are based on the ratio of cumulated fixed capital in- 
vestment during 1952-56 and the output increment in 1952-57. The 
output data are from Liu and Yeh's national income study with modi- 
fications in sectoral classification. Adjustment was also made to 
distribute the annual total depreciation charge to each sector for the 
purpose of deriving sectoral gross output value. The cumulated 
fixed investments are calculated on both a gross and a net basis. 
Conceptually, the net capital/output ratio is more relevant to the 
study of economic growth because it is the addition to, not the re- 
placement of, capital stock which has the most direct bearing on 
net addition to product. However, the estimation of capital depre- 
ciation and consumption is fraught with many difficulties. Since the 
net fixed investments in Table 16 are derived from fragmentary data, 
the gross capital investment estimates are probably more reliable. 


The over-all net incremental capital/output ratio for the Chinese 
economy as a whole during 1952-57 was quite similar to that for other 
low-income countries (Table 17). However, the gross incremental 
capital/output ratio in China was close to that for the middle-income 
countries but lower than those for both low-income and high-income 
countries, which suggests that the depreciation rate probably was much 
lower in China than in other underdeveloped countries. In China, the 
average depreciation rate of fixed assets in all departments of the na- 
tional economy was estimated as 1.4 Rercent in 1952, 2.4 in 1953, 
2.4 in 1954, and 2.8 percent in 1955. This means that the depre- 
ciation term ranged from 35 to more than 71 years. These low de- 
preciation rates for China reduced the difference between the net and 
gross ICOR, l 


However, except for agriculture, the sectoral incremental cap- 
ital/output ratios were lower for China than for other low-income 
countries (Table 18). The sectoral ICOR in industry was about 30 
percent below the low-income country average and as a result was 
almost equal to that in the middle income countries. At first sight, 
one might draw the implication from these low ICOR's that Chinese 
industry operated on a highly labor-intensive basis and/or she had 
a much higher efficiency in the use of capital. But neither of these 
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Table 17 


NET AND GROSS INCREMENTAL CAPITAL/OUTPUT RATIOS 
MAINLAND CHINA AND OTHER SELECTED COUNTRIES 


1 Net ICOR Gross ICOR 
China 2:2 2.8 
Low-income countries? 2.3 3.4 
Middle-income countries? 1.8 2.9 
High-income countries? 5.27 6.3 


Sources: 1. Table 16. 
2. Kuznets, op. Cit., pp. 58, 64. 


Table 18 


SECTORAL GROSS INCREMENTAL CAPITAL/OUTPUT RATIOS 
MAINLAND CHINA AND OTHER COUNTRIES 


Non-communist countries 


Sectors China USSR Low- Middle- High- 
1953-57 1928-32 income income income 


countries countries countries 


Whole economy 2.8 4.8 3.4 2.9 6.3 
Agriculture 4.2 - 2.9 2.8 11.0 
Industry 1.8 - 2.4 1.7 3.2 
Transporta- 

tion and 

communica- 

tions 5.0 = 8.3 8.2 7.0 
Other 3.9 - 4.2 8.0 11.7 


Sources: China from Table 16; USSR from Kaplan, op. cit., 
p. 52; other countries from Kuznets, op. cit., 
p. 64. 
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hypotheses can be really validated. As is well known, at least dur- 
ing the FFYP Chinese planners exhibited a strong preference for 
large plants and for capital-intensive techniques. More tban 85 per- 
cent of the capital investment in industry during this period went in- 
to 694 large industrial projects equipped with modern machinery. It 
is doubtful too that this phenomenon can be explained on efficiency 
grounds. The rather puzzling phenomenon can be explained by look- 
ing into the share of industry in both the incremental output and the 
cumulated fixed capital investment. 


In 1952-57, of the total increment of output, 62.7 percent was 
contributed by the industrial sector. But industry absorbed only 
37.9 percent of the cumulated gross fixed investment and 44.4 per- 
cent of the cumulated net fixed investment. Since the share of indus- 
try in the total incremental output far exceeds its share in the cumu- 
lated investment, industry naturally has a low ICOR. And since in- 
dustrial output accounted for a colossal portion of the total incremen- 
tal output, the ICOR for the whole economy was also scaled down. 


Apart from reasons noted above, there are at least three sets 
of factors which have caused the low ICOR in Chinese industry. 


First, the period under study was a continuation of the econo- 
mic recovery of 1949-52. Until 1956, a huge portion of industrial 
output was contributed by existing facilities rather than by newly 
built plants. According to official statistics, existing production 
capacity contributed the following percentages to current industrial 
output: 74 percent in 1954, 75 in 1955, 66 in 1956 and 70 percent 
in 1957. This suggests that there were sizeable unutilized indus- 
trial facilities at the beginning of the First Plan, which enabled 
China to achieve a high rate of growth in industry with less capital 
input. 


Second, with the advent of large-scale industrialization in 1953, 
Strenuous efforts were made to expand technieal manpower. The 
total number of engineers and technicians rose from 164,000 in 1952 
to 449,000 in 1957, an increase of 180 percent, ° The rate of in- 
crease in technical manpower was more than twice that for all in- 
dustrial workers (80 percent). Thus the industrial labor force con- 
tained an increasing proportion of technical manpower. The empha- 
sis on human capital was also demonstrated by the sharp rise in 
State outlays for education and scientific research. State expendi- 
tures for education at all levels increased from 813 million yuan in 
1951 to 2,906 million yuan in 1957, a 3.5-fold jump. 10 The growth 
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of technical manpower and the acceleration of research and develop- 
ment undoubtedly promoted labor productivity and thus enhanced the 
efficiency of capital. 


Third, since the denominator of the ICOR is the industrial out- 
put value expressed in 1952 constant prices, any upward bias in the 
valuation would press down the ICOR. It is well known that the of- 
ficial gross output data valued at 1952 constant prices overstated the 
value of industrial products, particularly capital goods. This im- 
parts an upward bias into the official statistics on industrial output. 
Furthermore, official prices have overvalued most of the new indus- 
trial products, which usually grew faster than industrial output as a 
Whole. 11 For all these reasons, there is a built-in upward bias in 
the official industrial output value data. The Liu-Yeh estimates of 
industrial output were based on official data without correction for 
these biases. Consequently, the denominator is inflated. 
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6. trade, 7. culture, education and scientific research, 8. pub- 
lic health, 9. urban public utilities, 10, government bureau, 
and 11. others. Official explanations denote that in accordance 
with the administrative classification, both building and pros- 
pecting for natural resources are included in industry, while 
culture, education, scientific research, public health and wel- 
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education and public health.” Ten Great Years, pp. 57-60. 
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For details, see Chu-yuan Cheng, The Machine-Building Indus- 
try in Communist China, op. cit., pp. 68-71. 


Chapter IV 


THE BRANCH ALLOCATION OF FIXED INVESTMENT 
IN NON-AGRICULTURAL SECTORS 


The sectoral allocation of fixed investment provides us with 
some useful insights into the general direction of China's develop- 
ment strategy. However, for the purpose of studying the structure 
of fixed investment, sectoral distribution is probably still too 
aggregative. For instance, the industrial sector includes more 
than ten branches, which vary in their contribution to national income 
and in their significance for economic growth. The distribution 
of investment among these various industrial branches usually 
has a direct consequence for the growth of industry as a whole. In 
general, a higher share of fixed investment in heavy or basic capi- 
tal goods industries is always associated with a higher rate of growth 
in the industrial sector. To compare the investment patterns of 
two economies, we need to know not merely the sectoral variations 
but also the branch differences within the major sectors. 


In this chapter, we will focus our attention on the allocation 
of fixed investment among the branches of the non-agricultural 
sectors. The branches of particular interest are (1) major 
branches of industry, (2) railway construction, and (3) housing 
construction. The branch distribution within the agricultural 
sector will be discussed in the following chapter. 


(1) Branch Distribution of Investment in Industry 


In the Chinese planning and statistical system, the industrial 
Sector consists of fourteen branches. Under the broad heading of 
"heavy industry" there are nine branches: iron and steel, non- 
ferrous metals, electric power, coal, petroleum, metal-processing, 
chemicals, building materials, and lumber. Belonging to "light 
industry" are such branches as textiles, food-processing, drugs and 
medical supplies, paper-making, and other light industry. Despite 
this classification, in the First Five-Year Plan, total basic 
construetion investment for industry was allocated among nine broad 
branches corresponding to the central ministries who exercise direct 
control over the investment. This distribution pattern is shown in 
Table 19. 
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Table 19 


DISTRIBUTION OF PLANNED CAPITAL CONSTRUCTION INVESTMENT 
IN THE INDUSTRIAL SECTOR UNDER THE 
FIRST FIVE-YEAR PLAN, BY MINISTRIES 


Ministry Investment Percentages 
(million yuan) of total 


Heavy industry 6,490 24.4 
Fuel industry 6,790 25.5 
Machine-building 6,930 26.0 
Textiles 1,160 4.4 
Light Industry 690 2.6 
Geology I 200 0.8 
Building industry! 690 2.6 
Local ege 1,900 7.1 
Non-industrial ministries? 1,770 6.6 

Total 26,620 100.0 


Source: The First Five Year Plan, p. 30. 


Notes: 1. Including local building enterprises. 

2. This refers to.the capital invested by the 
ministries of Commerce and Food in the 
processing industry, by the ministries 
Railways and Communications in enterprises 
for maintenance of locomotives, vehicles, 
and ships, and in their building projects, 
by the ministry of Cultural Affairs in the 
film industry, etc. (This figure was not 
included in the total for the industrial 
Sector given in Table 12, Chapter 3). 
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Since the jurisdiction of each ministry has changed frequently, 
classification by industrial ministries apparently would not be mean- 
ingful over a longer span of time. Moreover, the jurisdictions of 
industrial ministries in China differ considerably from those in 
other countries, and statistics based on such classifications cannot 
be used for international comparison. Thus, although the data in 
Table 19 provide the most complete available account of investment 
distribution among various branches, they are not suitable for our 


purpose. 


From widely scattered sources, capital investment for twelve 
of the fourteen industrial branches can be gathered; they are pre- 
sented in Table 20. Since the data are piecemeal rather than of 
a more systematic nature, the twelve branches here do not exhaust 
all investment in the industrial sector. Moreover, the data in 
Table 19 include investments in local industry and industrial invest- 
ment made by non-industrial ministries. The figures in Table 20 
are for investment in enterprises under the control of central 
industrial ministries alone. Consequently the total investment 
given in Table 20 is smaller than that in Table 19. The difference 
equals the investment made by local industries and non-industrial 
ministries. Since both investments in local industries and in non- 
industrial ministries are expressed in lump sums (see Table 19), 
and since the remaining amount in Table 19 is equal to the total 
in Table 20, we are on safe ground in asserting that they both 
refer to the same planned investment in the industrial sector 
during the First Five-Year Plan period. 


Although Table 20 presents a fairly complete picture of the 
distribution among various industrial branches, it has a major 
defect. Official sources have explicitly noted that these are planned 
targets. They are bound to differ from actual investment. For 
our purposes, it is the actual rather than the planned investment 
that is more relevant. Unfortunately, because of the extreme 
paucity of data on actual investment among various branches, we 
are unable to construct a similar distribution pattern for actual 
investment. As a result, we are compelled to use the data in 
Table 20 for our analysis. To justify this decision we must figure 
out the degree of deviation between distribution patterns in the 
planned investment and in the actual investment. 


From scattered sources we have collected actual investment 
for four major industries--electric power, iron and steel, metal- 
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Investment 
Branches (million yuan) Percentage 

l. Iron and Steel 2,929 12.8 

2. Building Materials 380 1.7 

3. Chemical? (3,181) (13.9) 

4. Non-ferrous Metall 

5. Coal 2,970 12.9 

6. Petroleum 702 3.1 

7. Electric Power 2,674 11.6 

8. Metal-Processing 3,413 14.9 

9. (Defense Industry)? (3,517) (15.3) 

10. Textile 1,240 5.4 
ll. Food Processing 496 2.2 
12. Paper-Making? 380 1.3 
Ega Others 1,083 4.5 
Total? 22,965 100.0 


Sources and Notes: 


Table 20 


DISTRIBUTION OF PLANNED CAPITAL INVESTMENT 


IN THE INDUS 


TRIAL SECTOR, 


1953-57, 


BY MAJOR BRANCHES (OFFICIAL DATA) 


Except as noted, all figures are 


from Chao I-wen, Hsing-chung~kuo 


ti Kung-Yeh [Industry in New Chinal, 


Peking:  T'ung-chi Ch'u-pan-she, 


19 


57, pp. 39-57. 


From Table 19, investment for "Heavy 
Industry Ministry" is 6,490 million 
yuan. This amount covers iron and 
Steel, building materials, non-ferrous 
metals, and chemicals. Since in- 
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Sources and Notes for Table 20 (continued): 


vestments for the first two industries 
are given, the residual must be investment 
in the last two industries. 

2. From the Table 19 investment for ministries 
of machine-building is set at 6,930 million 
yuan. The difference between this total 
and the figure in line 8 (3,413 million 
yuan) is assumed to be investment in the 
defense industry, mainly for the second 
ministry of machine-building. 

3. Present and Past, p. 205. 

4. This is derived as a residual. Included 
in this branch are such industries as 
light industry, drugs and medical supplies 
and lumber. 

5. Present and Past, p. 39. 
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processing, and textiles--during the four-year period from 1953 

to 1956. Using these data, we have computed the share of actual 
investment in each of these four industries and compared it with 
their respective shares in the planned investment. The results, 
shown in Table 21, indicate that the share of actual investment in 
electric power, iron and steel and metal-processing fell short of 
their shares in the planned investment. Total share for these 
three branches was 2 percentage points less than their planned 
investment (36.7 percent, instead of 38.8 percent) Conversely, 
the textile industry's share of actual investment rose by 0.7 per- 
centage points. Since the total share of actual investment for these 
four known branches is 1.4 percentage points lower than their 
planned investment, some other branches must have enhanced their 
position. But in general, the distortion can be classed as insignif- 
icant. This would suggest that Table 20 still represents the best 
approximation of the branch distribution of fixed investment in the 
Chinese industry during the First Five-Year Plan period. 


Basing on the percentage distribution in Table 20 and the total 
fixed investment for industrial sector as estimated in Table 13, 
Chapter III, distribution of fixed capital investment by industrial 
branches can be calculated (Table 22). In Table 22, it is quite 
evident that the bulk of Chinese industrial investment during the 
First Plan period was over-whelmingly concentrated in six branches: 
iron and steel, chemicals, non-ferrous metals, coal, electric power, 
and metal-processing.  Altogether, they accounted for more than 
80 percent of the total. Clearly, the priority of development in the 
first phase of Chinese industrialization was placed on fuel, metals, 
and metal-processing--a pattern exactly in agreement with the 
typical scheme of forced industrialization. 


Compared with the investment distribution in Japan in 1956, 
the year data are available, and in the Soviet Union in 1929-32, 
the Chinese allocation shows a great similarity to the Soviet 
pattern but is widely divergent from the Japanese. As can be seen 
from Table 23, the investment share for iron and steel in China 
was close to that in the Soviet Union in 1932 but far exceeded that 
in Japan in 1956. The investment share for fuel industries (coal, 
petroleum, and electric power) was 27.6 percent in China, almost 
identical with that in the Soviet Union in 1929 (27.9 percent)-- 
although China concentrated on coal and electric power while the 
Soviet Union paid more attention to petroleum. For the consumer 
goods industries--textiles, food, and paper-making--the Chinese 
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Table 22 


DISTRIBUTION OF ESTIMATED FIXED CAPITAL INVESTMENT 
IN INDUSTRIAL SECTOR, 1953-57 
BY MAJOR BRANCHES 
(MILLION YUAN) 


Branches Investment Percentage 
Iron and stéel 4,444 12.8 
Building materials 591 1.7 
Chemical 
4,826 13.9 

Non-ferrous metal 
Coal 4,479 12.9 
Petroleum 1,076 3.1 
Electric power 4,028 11.6 
Metal-processing 5,173 |» | 14.9 
Defense industry 5,312 15.3 
Textile 1,875 5.4 
Food processing 764 2.2 
Paper-making 591 1.7 
Others 1,562 4.5 

Total 34,721 100.0 


Sources: For Total: From Table 13, Chapter 3. 


For Percentage: From Table 20. 
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Table 23 


COMPARISON OF FIXED INVESTMENT ALLOCATION 
IN MAINLAND CHINA, JAPAN, AND THE SOVIET 
UNION, BY SELECTED INDUSTRIAL BRANCHES (Si 


Mainland 
China 1 USSR 2 Japan, 
(1953-57) (1929) (1932) (1956) 
Iron and steel 12.8 10.1 13.6 8.4 
Metal-processing 
and machine- 
building 30.2 n.à. n.a. 13.7 
Non-ferrous metals 3.5 5.2 2.1 
13.9 
Chemicals n.a. n.a. 17.1 
' Electric power 11.6 9.6 6.9 20.4 
Coal 12.9 8.8 7.5 2.9 
Petroleum 3.1 9.5 4.3 10.3 
Textiles 5.4 10.3 
Food processing 2.2 18.2 9.8 5.1 
Paper-making 1.7 6.2 
Other 6.4 13.8 


Sources: 1. Table 20. 

2. Kaplan, "Capital Formationand Alloca- 
tion," op. cit., p. 66. 

3. These percentages are derived from 
Miyohei Shinohara, "Capital Formation 
in Post-War Japan, A Statistical 
Evaluation," in Asian Studies in Income 
and Wealth (Bombay: Asia Publishing 
House, 1965), p. 128. His figures have 
been regrouped so as to make the data 
comparable to data on Mainland China. 
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share (9.3 percent) was much lower than that in the Soviet Union 
in 1929 but much closer to that in 1932 (9.8 percent). 


Compared with Japan in 1956, China's investment was less 
balanced between capital and consumer goods. In Japan, the 
ratio between these two broad sectors was roughly 75:25 while in 
China, it was 87:13. Moreover, Japan's shares for iron and steel 
and metal-processing also were much smaller than in China. This 
might indicate that Japanese industry in 1956 not only enjoyed a 
more balanced development among various branches, but also was 
more consumer oriented. 


One significant factor which might account for the divergence 
between Japan and China lies in the difference in the stage of 
development of these two economies. While China in the early 
1950s was only at the take-off stage, Japan in 1956 was already a 
mature industrial economy. 


China's investment policy in industry can be further gauged 
by calculating the ratio of investment in metals and metal-processing 
industries to investment in all manufacturing. The numerator of 
this ratio includes investments for steel and iron and for metal- 
processing (including machine-building). The denominator includes 
investment in all manufacturing industries but excludes mining and 
electric power. The results compared with Japan, the USSR, and 
the United States can be seen in Table 24. 


Table 24 reveals two distinctive patterns of investment in 
industry. In the two Communist countries, an extremely high 
proportion of industrial investment was accorded to the metals and 
metal products industries. In the three non-Communist countries, 
the proportion is much lower. The proportion in India was higher 
than Japan but lower than China. The Chinese ratio during 1953-57 
was slightly higher than that in the USSR in 1928-38 and was almost 
as high as that in the United States during World War II (1940-45). 
The fact that China devoted more than half of her manufacturing 
investment to the metal and metal products industries clearly reflects 
the Chinese leaders' determination to achieve self-sufficiency in 
capital goods within a very short span of time. 


2. Investment in Railways 


Among the non-agricultural sectors, transportation and 
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Table 24 


RATIOS OF INVESTMENT IN METALS AND METAL PRODUCTS 
INDUSTRIES TO INVESTMENT IN ALL MANUFACTURING, 
MAINLAND CHINA, JAPAN, THE SOVIET UNION, 


China” 


(1953-57) 


Japan? 
(1956) 


USSR? 


(1928-35) 
(1928-38) 
(1928-40) 


United States? 


(1904-09) 
(1909-14) 
(1914-19) 
(1940-45) 
(1947) 


India* 
(1951-56) 


Sources: l. 


AND THE UNITED STATES 


Calculated from Table 20. 

Calculated from Miyohei Shinohara, op. 
cit., p. 128. 

Kaplan, op. cit., p. 63. 

V. V. Bhatt, "Savings and Capital Forma- * 
tion," Economic Development and Cultural 
Change, Vol. VII, No. 3, Ap. 1959, p. 333. 
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communications ranked second in investment, although its share 
was only one-third that of industry. According to official statistics, 
this sector absorbed 18.7 percent of the total government capital 
construction investment. ^ When the private investments in housing 
and other rural investment are included in the total, the share of 
transportation and communications drops to only 12.2 percent de- 
noting that social-overhead capital in China was rather meager 
during the First Five-Year Plan. 


Since the amount of investment in the whole transportation and 
communications sector was limited, railroad investment was also 
rather lean. Official statistics show that during the First Plan 
only one-tenth of capital construction investment in the public 
sector went to railway construction (Table 25). This proportion 
decreases to only 8 percent when private investment is included in 
the investment total (Table 26). 


Compared with the USSR and United States, China's investment 
in railways was rather low (Table 27). In the Soviet First Plan 
period, the share of investment going to railway construction was 
13 percent, while in the initial period of industrialization in the 
United States, the share was as high as 21.5 percent (1880-1890). 
In the thirty-year span between 1880 and 1912, the United States 
devoted roughly 16 percent of its capital investment to railways. 


Table 27 


PERCENTAGE OF RAILWAY INVESTMENT IN TOTAL INVESTMENT, 
CHINA, USSR, AND THE UNITED STATES 


Chinal USSR USA? 
1952 7.4 1928/29-32 12.7 1880-1890 21.5 
1953-57 8.0 1933-37 12.4 1890-1900 17.5 


1938-42 (planned) 12.9 1900-1912 13.0 
1946-50 (planned) 16.0 ‘1880-1912 16.0 


Sources: 1. Table 26. 
2. Kaplan, op. cit., p. 60. 
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The low ratio of railway investment to total investment 
is rather unique. In most advanced countries, industrialization was 
preceded, virtually without exception, by a substantial build-up of 
transportation and other forms of social overhead capital. As 
Rostow pointed out, the most important functions of such investment 
have been to reduce transport costs within the economy to permit 
resources to be cheaply and efficiently combined, to enlarge the 
domestic market, and to make possible the efficient conduct of 
foreign trade. In the Chinese case, transportation did not receive 
substantial investment. Railway construction, which was the 
initial leading sector in many countries, was not so important in 
China. 


3. Investment in Housing 


In Chinese official statistics, residential construction did not 
appear as an independent sector of capital construction investment. 
It was treated as a component of the "other sectors." One official 
source gave the volume of residential investment for the three years 
from 1954 to 1956. Using these data and the annual data on the 
total floor space of residential construction, we can derive figures 
for investment in housing within the state plan (Table 28). 


Figures in Table 28 are for state investment only and exclude 
private housing construction in rural areas. According to our 
estimate in Chapter II, total rural housing investment was more 
than twice the housing investment under the state plan. Total 
housing investment during the 1952-57 period is summarized in 
Table 29. 


With the addition of private housing in rural areas, the 
Share of housing in total fixed investment amounted to 13.4 percent 
in the First Plan period (1953-57). This proportion is much 
higher than that in the USSR between 1928-32, but much lower than 
in the USA in 1880 to 1929 (Table 30). 
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Table 30 


PERCENTAGE OF HOUSING CONSTRUCTION IN TOTAL INVESTMENT, 
CHINA, USSR, AND THE UNITED STATES 


Chinal USSR? United States? 
1953-57 13.4 1928-29-32 9.2 1880-90 29.6 
1933-37 9.1 1900-12 26.0 


1938-42 (plan) 8.2 1920-29 24.6 


1946-50 (plan) 16.9 1930-40 13.5 


Sources: 1. Table 29. 
2. Kaplan, op. cit., p. 61. 


4. Conclusions 


The foregoing analysis permits us to draw a few conclusions 
about the rationale underlying China's allocation of fixed investment 
among the various branches in the non-agricultural sectors. 


Within the industrial sector, the Chinese decision to concen- 
trate the overwhelming portion of fixed investment in the basic 
industries, especially steel, coal, electrical power, and metal- 
processing, may arise not only from the commitment to a forced 
drafted industrialization program, but also partly from the constraint 
of agricultural production. As is well-known, the development of 
consumer goods industries not only is conditioned by the amount of 
capital investment, but also, and more significantly, is restrained 
by the supply of raw materials. Since 80-90 percent of the raw 
materials used by consumer goods industries are supplied by the 
agricultural sector, the expansion of the consumer goods branch is 
bound to be rather limited as long as agriculture was accorded a 
low development priority. During the First Five-Year Plan period, 
with a lag in agricultural output, a portion of productive capacity in 
consumer goods industries was kept idle. By 1957, the rates of 
utilization of capacity in major consumer goods industries were as 
follows: 85 percent for textiles, 66 percent for sugar-making, 
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75 percent for oil-pressing, 52 percent for tobacco rolling, 68 per- 
cent for flour, mills, 69 percent for leather, and 53 percent for the 
can industry. As long as the bottleneck for consumer goods 
industries comes from raw materials rather than from capacity, 

it seems quite reasonable for the Chinese planners to concentrate 
their investment funds in the capital goods industries. 


The low ratio of investment in railway transportation may 
stem from the fact that China possesses a huge labor force in the 
old-fashioned transportation sector. In 1957, total employment in 
traditional transportation was estimated at 10 million persons. 

The existence of such a huge labor force in traditional transport 
enabled China to reduce its investment in modern transport without 
a bottleneck serious enough to put a brake on industrial develop- 
ment. 


Moreover, transportation and housing investments are charac- 
terized by such properties as a long period of gestation and excep- 
tional durability. Consequently, the capital/output ratio is often 
exceedingly high in these two sectors. Experiences in Canada in 
1950 and in the United States in 1939 show that the capital/output 
ratio in transport and communications was roughly five times that 
in secondary manufacturing. 8 The allocation of a sizeable portion 
of investment to transportation and housing may slow down the rate 
of growth in the short run. If manufacturing is to make some 
headway before investment in social overhead becomes heavy, the 
pressure on capital would be much less. It is probably this con- 
sideration that caused a smaller share of fixed investment to be 
allocated to transportation and other social-overhead sectors 
during China's First Five-Year Plan. 
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FOOTNOTES 


Fan Wei-chung, Ti-i Ko Wu-nien Chi-hua Chieh-sho [ Explana- 
tion of the First Five-Year Plan] (Peking: Kung-jen Chu-pan 
She, 1955), p. 27. 


For example, in China electric power is considered a part of 
the fuel industry, while in Japan it is a part of public utilities. 


Ten Great Years, p. 61. 


This is calculated on administrative basis. On functional basis, 
the percentage would be 16.4 percent. Ten Great Years, p. 59. 


W. W. Rostow (ed.), The Economics of Take-off into Sustained 
Growth (New York: St. Martin's Press, 1965), p. 17. 


Hsueh-hsi [Study], Peking, No. 20, 1957. 
Liu-Yeh, op. cit., p. 597. 


In the United States in 1939, the capital/output ratio for trans- 
port was 2.55, compared with 0.55 for secondary manufacturing; 
in Canada in 1950, the capital/output ratio for transport was 
8.15, against 1.69 for secondary manufacturing. See A. K. 
Cairncross, "Capital Formation in the Take-off," in Rostow, 


op. cit., p. 256. 


Chapter V 


ALLOCATION OF FIXED CAPITAL INVESTMENT. 
WITHIN THE AGRICULTURAL SECTOR 


As we have noted, state investment in agriculture was rather 
meagre during the First Five Year Plan. Of the total planned 
state capital construction investment only 7.6 percent was devoted 
to the agricultural sector! In chapter II we estimated a sizeable 
amount of private investment in the rural areas. In this chapter 
we want to examine the structure of the fixed investment in the total 
agricultural sector, including both public and private investments. 
Theoretically, investments in the rural area include housing cmstruc- 
tion, modern and old fashioned implements, livestock and carts, 
water conservation, reclamation, and other miscellaneous investments. 
Since we have treated residential housing as an independent sector, 
housing construction is excluded from our discussion of rural invest- 
ment. 


The allocation of investments in agriculture will be studied in 
three steps. The distribution of state investment will be examined 
first, followed by a study of the distribution of private investment. 
These two parts will then be integrated to provide a complete pic- 
ture of the allocation pattern of total investment in the agricultural 
sector. 


1. Distribution of State Investment in Agriculture 


State investments in agriculture, water conservation, forestry, 
and meteorology are classified into three categories: (a) capital 
construction investments, mainly for the purchase of machinery and 
instruments and for the construction of dams and tunnels; (b) opera- 
ting expenses, for establishing and maintaining various service or- 
ganizations and subsidiaries for various undertakings operated by the 
people; and (c) working capital for various purposes. Under the 
First Plan, state investment for these three items totaled 8 billion 
yuan, of which 48.4 percent was for capital construction investment, 
47.7 percent for operating expenses, and 3.9 percent for working 
capital. Since we are concerned with fixed investment, only the 
first item will be dealt with in this section. 


There are two series of data pertaining to the state's construc- 
tion investment in agriculture--planned targets and the actual invest- 
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ment. Table 31 summarizes these two sets of data, both from of- 
ficial sources. Except for water conservation, state investment in 
agriculture was expressed in aggregate form without further break- 
down. Of total state outlays for the agricultural sector, water con- 
Servation received the highest priority. In official literature, in- 
vestment in water conservation is divided into four items. The 
percentage of each item in the total is as follows: 


Flood Control 49.4 
Irrigation 20.2 
Drainage 19.9 
Soil conservation 
and other 10.5 
Table 31 


PLANNED AND ACTUAL STATE CAPITAL INVESTMENT 
IN AGRICULTURE, 1952-1957 (IN MILLION YUAN) 


Planned Actual 
Total of which water Total of which water 

conservation conservation 

1952 — 520%) 33102 600 (3) 410 2 
53 588 376 770 480 
54 475 219 420 220 
55 556 402 620 410 
56 1,262 702 1,190 710 
57 983 642 1,190 730 
53-57 3,864 2,341 4,190 2,550 


Sources: 1. Han Pu, op. cit., p. 17 
2. Communiques 1952-1953, 1956 and "The 
Fulfillment of the First Five Year Plan," 
JMJP, April 14, 1959. 
3. Ten Great Years, p. 57. 
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But the official statistics on investment in water conservation 
included a great deal of underpaid work done by forced civilian 
labor and military workers. The drafted workers usually received 
only subsistence wages, far below those for other workers. The 
extent of underpayment, according to an estimate made by Kang Chao, 
roughly equals 0.20 yuan per cubic meter of construction work. If 
we multiply the underpayment per cubic meter by the total earth work 
done by work-brigades, the total amount of underpayment can be 
roughly estimated. Adding this imputed portion to the official figure 
for water conservation investment, we can derive an adjusted value 
of investment in water conservation (Table 32). 


The second major item of state agricultural investment is the 
reclamation of new land. There are two official statements con- 
cerning this item. One piece of information reveals that the amount 
of investment in reclamation of waste land by the state farms and 
state livestock farms under the Ministry of Agricultural Reclamation 
amounted to 1.1 billion yuan during the First Plan period. Another 
official source gives a more detailed account of the total acreage 
reclaimed by various groups. In terms of 1,000 mou, the distribu- 
tion is as follows: 


(1) Total land reclaimed 47,560 
(2) Land reclaimed by agricultural 
cooperatives 19, 800 
(3) Land reclaimed by individual 
migrants 6, 900 


(4) Land reclaimed by state farms 20,860 


The total costs of reclamation are not listed by this source. Other 
official sources give costs per mou ranging from 50 to 60 yuan. 

1f an average figure (55 yuan per mou) is used, the total invest- 
ment in reclamation by state farms would also be about 1.1 billion 
yuan. 


In a study of cultivated acreage and grain output, Kang Chao 
estimated that the investment in reclamation during the First Plan 
period added up to more than 1.4 billion yuan. In terms of acreage, 
Chao's estimate is 3.9 million mou less than the official data for 
State farms and individual migrant reclamation combined but is 
about 3 million mou larger than official figures for reclamation by 
state farms alone. One might infer that Chao considered half of 
the individual migrant reclamation as financed by state funds. 

Since Chao's estimates were based on annual series, which 
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presumably are more reliable, we have decided to use his estimates 
instead of the official aggregate data. The annual distribution, of 
investment in land reclamation according to Chao's study was: 


Area Reclaimed Investment 
(million mou) (million yuan) 


1952 2,808 169 
53 2,330 140 
54 2,539 152 
55 4,450 267 
56 5,521 331 
57 9,013 541 

53-57 23,853 1,431 


The final item of state investment in agriculture involves the 
purchase of machinery for tractor stations and livestock for state 
farms, as well as costs for forestry and capital construction in- 
vestment for weather bureaus and other meteorological observation 
facilities. When these items are added to our earlier estimates for 
water conservation and reclamation, total state investment in the 
agricultural sector can be derived (Table 33). 


2. Private Investment in Agriculture 


Private investment in agriculture includes projects financed by 
agricultural cooperatives or by peasant households. Part of the 
private investment can be derived from official data on producer 
goods sold to the rural areas. This is the portion which went 
through market channels and was expressed in monetary terms. The 
other part of private investment is the imputed value of peasants' 
labor in constructing water conservation projects, in reclamation of 
land, in improvement of soil, and in afforestation and housing re- 
pairs and construction. This part of investment did not go through 
the market channels and therefore was not counted as investment 
in official statistics. Since the effect of these labor investments is 
exactly the same as capital investment, the omission of this portion 
might result in a sizeable understatement of rural investment. We 
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have therefore decided to include it in our estimate of private in- 
vestment in the rural sector. 


Rural investments in capital goods have been reported in two 
Separate sources: one gave a series of annual totals, the other 
reported the structure of producer goods sold to the rural areas 
during 1953-56. By combining these two series, we can compute 
the annual distribution of capital goods purchased by the rural sector. 


The structure of producer goods given in Table 34 includes 
several items that cannot be counted as fixed investment. Fertilizer 
and agricultural medicine and medical implements are current 
expenses, building materials are included in housing construction, 
and implements for water conservation are included in investment in 
water conservation. These four items therefore must be excluded. 
The items Which can be considered as fixed capital investments are 
purchases of modern and old-style farm implements and investments in 
livestock and carts. The. annual outlays for these three items are 
derived in Table 35. 


The portion of investment peasants provided through their 
own labor is difficult to measure. One official source gave an 
exceedingly high proportion of investment imputed to peasant invest- 
ment in the following items: 93 percent of water conservation con- 
Struction, 99 percent of reclamation of land, 73 percent of housing 
construction, and 100 percent of tree planting and afforestation. 
According to an official survey of 228 agricultural cooperatives in 
1957, totallabor spent for basic construction in 1957 was 1,428,000 
man-days. Since total cultivated land in these 228 cooperatives was 
1,276,000 mou, for each mou, 1.1 man-days of unpaid labor was 
Spent. 0 The same survey also revealed that of this unpaid labor, 
one-fourth was draft labor for the state and three-fourths was for 
activities within the cooperatives or within farmers' households. 
Since we have already imputed the drafted labor in water conserva- 
tion, only the second category can be counted here. The unpaid labor 
of the second type was 0.82 man-days per mou. In 1957 the 
country possessed a cultivated area of some 1,677.5 million mou. 
The imputed value per man-day is set at 0.80 yuan (one official 
source gives 0.70 yuan). Total imputed investment in the rural 
area in 1957 thus amounted to 1,080 million yuan. 


In view of the changing condition in collectivization and its 
impact on drafted labor, the above derivation is reasonable for the 
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1955-57 period when collectivization was in full swing but it may be 
too high for the earlier years. As Kang Chao pointed out, under a 
collective farming system, cooperatives' authorities were inclined 

to use relatively more forced labor. It is assumed that the value 
for imputed rural investment in 1954, the year before large-scale 
collectivization, was about 80 percent of that in 1957, the year when 
China basically completed collectivization. Applying the rural 
population index (1957 = 100) to the two benchmark years 1954 and 
1957 we can impute investment for other years roughly as shown in 
Table 36. 


Table 36 


IMPUTED RURAL LABOR INVESTMENT, 1952-57 


Rural population Imputed investment 
(1,000 persons) (million yuan) 
1952 503,190 835 
1953 510,290 848 
1954 520,170 864 
1955 531,800 1,053 
1956 538,650 1,066 
1957 545,650 1,080 
1953-57 4,911 


Sources: Chao, op. cit., A-14. 
The 1955 and 1956 investments are computed 
by applying the 1957 level and the popula- 
tion indexes in rural areas. The 1952 and 
1953 figures are calculated by applying 
the 1954 level and the population indexes 
in rural areas. 
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The imputed investment thus derived is expressed in lump sums. 
For studying allocation, we need to disaggregate these sums into 
various investment items. 


One major item was land reclamation. As noted previously, 
during the First Plan period, land reclaimed by agricultural coopera- 
tives totaled 19,800,000 mou. If the cost of each mou is set at 
50 yuan, total imputed costs must have been around 1 billion yuan. 


The second major item was water conservation. Data for the 
228 agricultural cooperatives show that in 1957 there was a net 
increase in fixed assets in water conservation of 2 yuan per household, 
or roughly 0.4 yuan per person in the rural area.  Multiplying the 
per capita figure by total rural population in 1957, imputed investment 
for water conservation in 1957 would reach 218 raillion yuan. Total 
investment in the five year period would have been around 1.1 bil- 
lion yuan. 


The third major item of peasant labor investment was in 
afforestation and tree planting. Total afforestation during 1953-57 
was officially reported as 211 million mou. 12 Investment for per 
hectare (one hectare = 16 mou) was set at 200 yuan, or about 12.5 
yuan per mou. 13 Total investment in afforestation in this period 
amounted to 2.6 billion yuan, of which only 149 million yuan was 
state investment. The rest, totaling 2.45 billion yuan, can be 
attributed to investment made by the peasants. 


If we add these three items and subtract them from total imputed 
labor investment, we have a residue of 361 million yuan for invest- 
ment in other areas. 


By combining the imputed labor investment and the purchases 
in the market, we derive the total private investment in agriculture 
except housing presented in Table 37. 


3. Allocation of Total Agricultural Investment 


The complete picture of allocation of fixed capital investment 
in the agricultural sector becomes clearer when the state and private 
investments are synthesized. The result of this is shown in Table 38. 


Table 38 clearly shows that fixed investment in the agricultural 
sector during the First Five Year Plan was concentrated in three 
areas: water conservation, purchases of agricultural implements, - 


80 


$ Sieg 


“ce eTqeL  'C 


rei 9eeS "TI ::Seodnog 


"sobBpraq pue speoa jo butatedexz ATTEN x 


0* 001 S9L'TT TeqOL 


c't T9E x79470 
° i sazeo pue 
HRS ces E YOORSSATT JO Seseuoangd 
S3ueurerT dur 

v°8 £66 uzepou FO səseuoznd 
. " Sjueuerdur warez 
S" RE ect c ərKas-pTO jo seseuound 
8°07 0sv'z UOI3?3sS91033V 
S*8 000‘T puel jo uorqeumToəu 
€°6 OOT‘T UOTPeATESUOD ZeieM 


(uenX uorT[[TU) 4unouy SUo3I 


LS-€S6T 'sSHAOlTIDnOINOV NI . 
DLNZWLSHANI GHXI4 WLVATWd JO NOILNAIALSIA ANW iLNnONWV 


LE STdeL 


81 


*squoweTdut pedAq-pto pue uzepow io sepn[ouI "e 
“LE STARL °C 
‘ce oTqeL "rt :seoagnog 


0*001 986'8T S9L'TT EA) ISO 

o'z T9€ T9E --- 219U30 

T°0O Sc 0 Sc A5o[ozoe4ew 

9°ET 965‘ Osv'c OPT I uorqaeasəzojgjv 
sazeo pue 

pz o Oz! zes'e 80L VEE 


YOORSSATT JO Seseuound 


S3ueue[dur pue AxeuTuoeur 


SE TEO’? dch 604 Feangtnotzbe jo seseyorng 
Mie GM 0001 Ter’ UoT3eueloex 
6°LZ zoe’s OOT‘T coc'v uoT3eAdosuoo 1972M 
s  qunouy -auəwgsonuF ` qqueuiseAur I sia 
TeIOL | ETA) EE 


(NYNA NOITIIW) LS-€S6T ‘MOLES 
TVUünlInOINOV NI LNHSWLSHANI QAAXIJ IWLOL JO NOILVOOTIV 


8€ 9IGd*iL 


82 


and purchases of livestock and carts.  Altogether, they constituted 
more than 70 percent of the total. In terms of source of investment, 
79 percent of water conservation was provided by the state. However, 
in the purchases of agricultural implements and livestock and carts, 
the bulk of investment came from private rather than publie sources, 
being 82 and 83 percent respectively. 


The high priority accorded to water conservation was essentially 
a continuation of Chinese tradition. From time immemorial, the 
conservation and efficient use of soil and water has had special 
importance in China's agricultural investment. For centuries China's 
rainfall has been poorly distributed throughout the seasons. In most 
localities, there was water-logging or flooding in the autumn and 
drought in the spring. To remedy this situation, the Chinese Com- 
munist leaders paid great attention to water conservation. In the 
early 1950s Mao said he considered irrigation "the life-blood of 
agriculture. " ^ In 1951 Mao called for the harnessing of the Huai 
River. During the First Plan period, great efforts were made to 
control floods along the Huai and Yellow rivers. Many large 
reservoirs and dams were built on principal waterways where floods 
had frequently occurred. The construction of these projects made 
the investment in water conservation the most important item in 
Chinese fixed investment in agriculture. 


Purchases of livestock and carts ranked second in agricultural 
fixed investment. This represents a departure from the course of the 
Soviet Union, which had an enormous decline in livestock from 1928 
to 1933 because of the large-scale liquidation of livestock carried 
out by individual peasants after collectivization. The share of Soviet 
livestock in total agricultural capital declined substantially, from 
24 percent in 1928 to merely 8 percent in 1933.19 Although the 
number of big draught animals in Mainland China increased by only 
9.6 percent between 1952 and 1957, the share of livestock in total 
agricultural fixed investment remains quite significant because of the 
relatively small amount of capital investment in agriculture. 


Purchases of agricultural machinery and implements wás mainly 
for the establishment of agricultural machinery and tractor stations. 
By 1957 there were 390 state agricultural machinery and tractor 
stations, with 12,176 tractors (in terms of 15 h.p. units), over 
13,600 agricultural technical stations, and over 150 centers for pro- 
moting improved farm implements. i In the private sector, the 
bulk of investment occurred in 1956 when there was a sharp increase 


83 
in sales of new-type plows and waterwheels. 


The allocation pattern of agricultural investment in China thus 
displayed two distinct features. First, in view of the high costs 
involved in new land reclamation, investment in Chinese agriculture 
was apparently the improvement of land already cultivated through 
enlargement of irrigated area and the harnessing of the major rivers. 
The main function was to reduce natural disasters and to achieve ef- 
ficient use of soil and water.  Reclamation of land occupied a much 
smaller share in agricultural investment than water conservation. 
The total area reclaimed between 1952 and 1957 was less than 2 
percent of the cultivated area which indicates that the investment 
resources devoted to land reclamation were rather limited. 


Second, since investment in agriculture was largely outside 
the state budget, the allocation was less deliberate. Unlike invest- 
ment in industry and transportation, the distribution of investment 
in agriculture did not appear to have been dictated by a plan. In 
essence, it still followed the traditional ways, with heavy investment 
in labor-intensive projects like large-scale water conservation pro- 
jects. This represents a departure from the Soviet model, which 
relies heavily on government investment in agricultural machinery. 
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Chapter VI 


SUMMARY AND CONCLUSIONS 


In the preceding chapters we have discussed the allocation of 
fixed capital investment on both a sectoral and sub-sectoral basis 
during the first five years of China's industrialization. In this 
chapter, we want first to summarize our major findings, then to 
compare our findings with two other studies of Chinese capital for- 
mation, and finally to consider some implications of our findings 
for economie growth. 


(1) Summary of Findings 


The allocation pattern of fixed investment described in Chap- 
ters 3, 4, and 5 can be summarized in Table 39. In terms of the 
five-year average (1953-57), the largest share of investment went 
to industry. The share (40.6%) was very close to that of the Soviet 
Union during 1928-32 (41%) and was much higher than other non- 
Communist countries during the 1950s. 


The share accorded to agriculture, taking into account both 
State and private investment, came out to be much higher than of- 
ficial statistics, which exclude private investment. The share of 
22% for agricultural investment was higher than that in the Soviet 
Union during 1928-32 (19.1%) and also higher than non-Communist 
countries in 1948-58. For the other two sectors, transportation 
and communication and services, the share in China were invari- 
ably lower than in other countries. Only 12 percent of total fixed 
investment went to transportation and communication and only 8 per- 
cent was devoted to railway construction. In the Soviet First Plan, 
investment in railway construction occupied 13 percent, while in the 
initial period of U.S. industrialization (between 1880-1890), the share 
was as high as 21.5 percent. China's investment in all services, 
including housing, accounted for one-fourth of the total. This share 
was much lower than in other, non-Communist countries. The sec- 
toral distribution thus demonstrates one distinct feature: a concen- 
tration of a large portion of resources in industrial development at 
the expense of the service sector. 


Within the major economic sectors, there are two discernible 
trends in investment allocation. In the industrial sector, the vast 
bulk of fixed investment was concentrated in six branches: iron and 
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Sector 


Table 39 


ALLOCATION OF FIXED INVESTMENT 


IN MAINLAND CHINA, 1953-57 


(1) Agriculture 


(A) State investment 


(B) 


Water conservation 
Reclamation 


Purchases of agri- 
cultural machinery 
& implements 


Purchases of live- 
Stock and carts 


Afforestation 
Meteorology 


Private investment 
Water conservation 
Reclamation 


Purchases of agri- 
cultural machinery 
& implements 


Purchases of live- 
stock and carts 


Afforestation 
Other 


(2) Industry 
Iron and steel 


Building materials 


Chemicais 
Non-ferrous metals 


Coals 


Petroleum 


Amount 
(million yuan) 


18,986 


(7,221) 
4,202 
1,431 


709 


708 
146 
25 


(11,765) 
1,100 
1,000 


3,322 


3,532 
2,450 
361 


34,721 
4,444 
591 


4,826 


4,479 
1,076 


Share 
($) 


22.2 


(8.4) 


Table 39 (continued) 


Sector Amount Share 
(million yuan) ($) 
(2) Industry (continued) 
Electric power 4,028 4.7 
Metal-processing 5,173 6.1 
Defense industry 5,312 6.2 
Textiles 1,875 2.2 
Food processing 764 0.9 
Paper-making 591 0.7 
Other 1,562 1.8 
(3) Transportation and 
Communication 10,413 12.2 
Railways 6,856 
Other 3,557 
(4) Dwellings 11,476 13.4 
State investment 3,626 
Private investment 7,850 


(5) Other 9,899 11.6 


Total Fixed investment 85,495 100.0 
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steel, chemicals, non-ferrous metals, coal, electric power, and 
metal-processing. Altogether, they accounted for more than 80 per- 
cent of the total, while investment in consumer good industries 
accounted for only 12 percent of fixed industrial investment. This 
was a striking departure from investment policy in the pre-Commu- 
nist era, when consumer goods, particularly the textile industry, 
received the largest share of investment. 


In eontrast, investment within the agricultural sector still by 
and large followed traditional patterns. The main effort was con- 
centrated in labor-intensive projects such as water conservation and 
afforestation rather than in pushing mechanization of agriculture. 


(2) Comparison with Other Studies 


As we have noted, this study is not the first attempt at an 
independent appraisal of China's fixed capital formation. Two major 
efforts to estimate Chinese capital formation during the First Plan 
period have been conducted by K.C. Yeh and by William Hollister. 
Although their main focus was on the aggregate level, both did pro- 
vide discussions of sectoral allocation. The existence of these pre- 
vious estimates invites a comparison with those of the current study. 


K.C. Yeh's estimate of capital formation basically used official 
investment data with adjustments to achieve conceptual consistency. 
The aggregate investment computed by him included four major com- 
ponents: (a) state investment, (b) non-state farm investment, (c) non- 
state non-farm investment, and (d) major repairs. Items (a) and (d) 
were taken primarily from official statistics, while items (b) and (c) 
were derived by the commodity flow method. Since Yeh used esti- 
mating procedures not completely identical with ours, some differ- 
ences in the findings are inevitable. 


Hollister's estimates for fixed capital investment were derived 
as the sum of agricultural investment, non-agricultural state invest- 
ment, and other non-agricultural investment. While the procedures 
used in his revised estimates are not known, his original procedure 
ineluded two major steps: First, he estimated agricultural invest- 
ment by (a) estimating total agriculture investment for 1952 from 
some sample data, (b) dividing this total into extra-sectoral invest- 
ment purchases and intra-sectoral purchases, and (c) extending the 
two estimates for 1952 to cover the entire period by using an index. 
Second, he derived state investment by summing budget expenditures 
for capital construction less 3.2 percent for cash reserves plus ma- 
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jor repairs expenditures and miscellaneous gross investment budget 
expenditures for agriculture, water conservation and forestry. 


The defects of Hollister's estimation procedures have been 
critically reviewed by K.C. Yeh" and require no further elaboration 
here.  Hollister's revised estimates published in 1966 are the ones 
we will use for comparison here. 


If we compare the allocation patterns depicted by Yeh and 
Hollister with our estimates, both similarities and differences can 
be discerned. As shown in Table 40, the share of investment al- 
located to the agricultural sector is higher in our estimate than in 
Yeh's. Since Hollister's estimate of agricultural investment includes 
housing, the exclusion of housing investment would also put his esti- 
mated share in agriculture below ours. 


For investment in industry, our estimate fell between the two 
poles of Yeh's and Hollister's, being 6 percentage points lower than 
Yeh's and 3 percentage points higher than Hollister's.  Yeh's esti- 
mated share for transportation and communications also is invariably 
higher than Hollister's and ours. Consequently, investment going to 
the Mi sector as estimated by Yeh was 8.5 percentage points higher 
than ours and 12 percentage points higher than Hollister's. 


For the share of investment going to services, our estimates 
are also mid-way between Yeh's and Hollister's, being 6 percentage. 
points higher than Yeh's, and 4 percentage points lower than Hollis- 
ter's. Although such a comparison can neither confirm nor deny the 
validity of any of these three measurements, it does serve to indicate 
that our estimate is the least extreme one. 


Despite marked differences among specific aspects of these 
three estimates, the fundamental findings concerning the pattern of 
allocation of fixed investment during Communist China's First Five- 
Year Plan are quite similar. Throughout the period, industry's 
share was consistently higher than that of the other sectors. The 
share of agriculture averaged from 20 to 24 percent of the total 
fixed investment, considerably lower than that for industry. Of all 
four sectors, the smallest share of investment went to transportation 
and communications, and it showed no discernible upward or down- 
ward trend. Investment in the remaining sectors accounted for from 
one-fifth to one-third of total investment, and this share declined con- 
tinuously after 1953. A major conclusion shared by these three esti- 
mates is that the great expansion in productive capacity during the 
First Plan was achieved at the expense of investment in social over- 
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head capital: housing, transportation, and urban facilities. Many 
facets of agriculture and light industry were also greaty neglected. 


(3) Implications for Economie Growth 


In essence, the allocation of investments among the various 
economie sectors in the initial phase of China's industrialization was 
quite consistent with the established goals of the Communist central 
authorities, namely to achieve a high rate of growth and a high de- 
gree of self-sufficiency in capital goods. 


First, industrialization involves a continuous transformation of 
the economic structure, most particularly a shift from agriculture 
to industry. The structural transformation of the traditional sector 
seems to be a necessary condition for cumulative and self-sustaining 
growth. A distinctive feature of the Chinese economy is the predom- 
inance of an agricultural sector characterized by widespread disguised 
unemployment and high rates of population growth. In such a setting, 
the heart of the development problem lies in the gradual shift of the 
economy's center of gravity from the agricultural to the industrial 
sector. The growth of industry requires a high rate of capital in- 
vestment to expand its facilities and to adopt modern technology. In 
the 33 years of industrialization in the Soviet Union (from 1928 to 
1961), the increase in capital appears to have accounted for roughly 
a fifth to a half or more of the total growth in output. The contribu- 
tion of capital becomes even greater when the dependence of techno- 
logical change upon capital is taken into account. In this sense, the 
allocation of a large proportion of fixed investment to industry must 
be considered a requisite for rapid growth. 


Second, empirical data for other developed countries illustrate 
that there are wide variations among different sectors of an economy 
in the demands they make on capital. The capital/output ratio in 
manufacturing is usually relatively low, while the ratios in agriculture, 
transportation, and public utilities are often extremely high. For in- 
stance, the capital/output (fixed capital) ratio in the USA in 1933 was 
1.35 for agriculture and 2.55 for transportation and communications, 
but only vi 38 for primary manufacturing and 0.55 for secondary manu- 
facturing. In the case of the Soviet Union, the average capital/output 
ratio (net capital stock/gross national product) during 1928-40 in the 
non-agricultural, non-residential sector ranged from 1.12 to 1.79, 
while the ratio for the entire economy ranged from 1.71 to 1.93. 5 
If manufacturing is able to make some headway before investment in 
agriculture and social overheads become heavy, the rate of growth 
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for the economy would be higher than if the scarce capital were spread 
among all sectors. 


Third, development experiences in other countries suggest the 
need to discriminate between the use of scarce and relatively abun- 
dant resources.  Investible funds are in short supply, and labor con- 
tinues to be an abundant factor. Under these conditions, the develop- 
ment of agriculture has to rely more on labor-intensive techniques in 
order to save capital for industry. 


For all these reasons, one would be inclined to defend rather 
than reject the Chinese decision in the First Plan to concentrate more 
investible funds in industry. The defect of Chinese investment policy 
Stems instead from three other problems. 


First, Chinese industrial expansion during the First Plan period 
Seems to have been solely for the purpose of continuous expansion of 
producer goods industries and the defense industries, with very little 
linkage to agriculture or to the traditional sectors. The chemical 
fertilizers industry in the 1952-57 period was merely nominal, and 
modern tractor production was not started until 1958. Without a 
feedback from the industrial sector, the source of agriculture's sup- 
port to industrial development was soon exhausted. Despite all signs 
of take-off during the First Five-Year Plan, the Chinese economy did 
not escape the "low-level equilibrium trap," as R. Nelson called it. 6 
In the following ten years, the Chinese economy went through a cycle 
of upsurge (1958-60), recession (1961-63), and recovery (1964-66), 
with a very low rate of growth for the period as a whole. Apparently, 
the "big push" in the modern sector did not push the entire economy 
into sustained growth. 


Apart from the lack of linkage between industry and agriculture, 
China's development policy also neglected the problem of employment. 
More than 85 percent of capital investment in industry during the First 
Plan period was concentrated in the 694 large industrial projects, which 
are eapital-intensive, have a long period of gestation, and have a low 
employment-generating effect. Between 1952 and 1957, employment 
in the industrial sector increased by 1.78 million, which accounted 
for only 9 percent of the additions to the labor force (estimated at 
an annual rate of 4 million in that period). Moreover, the increase 
in employment in modern industry was partially offset by the decline 
of employment in traditional sectors (mainly handicrafts). Consequently, 
the growth of non-agricultural employment was very moderate (Table 41). 
In this situation, the rural proportion of the population was not mate- 
rially reduced, being 86.8 percent in 1953 and 85.7 percent in 1957.7 
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Table 41 


CHANGES IN EMPLOYMENT IN NONAGRICULTURAL 
SECTORS, 1952-57 ($&) 


Year Modern Sector Traditional Sector Total Change 


1952 + 23.2 - 3.4 b: 
1953 + 15.4 + 0.5 + 5.6 
1954 + 2.9 - 3.9 - 1.3 
1955 + 1.5 - 6.2 - 3.0 
1956 + 26.9 -10.5 a + 4.8 
1957 - oL + 1.6 Ex 


Source: C. M. Hou, "Manpower, Employment, and Unemploy- 
ment" in Economic Trends in Communist China, op. 
cit., p. 361. 


This would suggest that despite the sharp increase of capital in- 
vestment in the modern sector, the distribution of population between 
urban and rural areas remains roughly unchanged. As the economy's 
center of gravity stayed with agriculture, this source of savings can- 
not be sustained or expanded without increases in agricultural produc- 
tivity. 


The third problem lies in agricultural investment policy. As 
noted previously, Chinese investment in the agricultural sector was 
focused on labor-intensive projects, particularly water conservation. 
Most of the irrigation projects were conducted by mobilizing mass 
participation of peasants without necessary geological surveys and 
engineering designs. The central authorities seemed to feel that the 
application of modern science and technology was not so significant 
for agriculture as for industry. Little attempt was made to intro- 
duce new technology to rural areas.  Large-scale agricultural re- 
search was not started until March 1957, when the Academy of 
Agricultural Science was first established as the leading national 
center for agricultural research. Š Application of chemical fertilizers 
was trivial, and activities that facilitated wide use of the most pro- 
ductive plant varieties and of improved farm practices were hardly 
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begun. Because the large share of investment went to water con- 
servation and most of the irrigation projects proved to be ineffective-- 
and in many cases even harmful--the fixed investment in the agricul- 
tural sector thus contributed very little to agricultural productivity. 

In faet, there was a positive correlation between the scale of water 
conservation work and the increase of disaster-affected areas. Before 
the grand-scale water conservation work of 1956, the disaster areas 
in China never exceeded 30 million acres. After the 1956 mass water 
conservation projects, the areas suffering from flood and drought in- 
creased, from 18 million acres in 1955 to 38 million acres in 1957, 
78 million aeres in 1958, 108 million acres in 1959, and 150 million 
acres in 1960.9 This would suggest that the ill-planned large-scale 
irrigation works brought about negative rather than positive effects 

for agricultural production. 


The combined effect of the lack of linkage between industry 
and agriculture, the concentration of industrial investments in capital- 
intensive projects, and the inefficiency of investment in the agricul- 
tural sector caused a low rate of growth in urban employment, an 
increase in disguised underemployment in the rural areas, and a 
decline in agricultural productivity. 10 The decline of agricultural 
productivity forestalls further expansion of the industrial sector. 
This might explain why China's economy, after remarkable progress 
in the First Plan period, came to a standstill in the period following. 


The Chinese experiences support several general conclusions 
relating to the allocation of capital investment: 


(1) The effect of capital investment on economic growth de- 
pends not merely on the rate of investment but more 
significantly on how the capital is allocated. During the 
Chinese First Plan, the rate of investment was as high 
as 21 percent, far exceeding the minimum requirement 
for take-off as set by Rostow. However the Chinese 
economy failed to achieve a sustained growth afterward, 
indicating that mistakes in allocation policy might have 
been responsible for a part of the failure. 


(2 In a predominantly agrarian economy, a rapid expansion 
of the industrial sector is the key to escape the "low- 
level equilibrium trap." However if the trap is to be 
avoided, the expanding industrial sector must be able to 
absorb a large amount of surplus labor from agriculture 
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and to render a significant contribution to the rise of 
agricultural productivity. This would require the alloca- 
tion of the bulk of industrial capital to labor-intensive 
projects and to those heavy industries linked to the rise 
of agricultural productivity. 


(3 In a country like China, where the capacity of the agri- 
cultural sector to support industrialization is rather lim- 
ited, there are competing claims on the scarce resources 
needed by both agricultural and industrial development. 
The change of priorities from the "heavy industry first" 
of the First Five-Year Plan period, to "agriculture first" 
after 1961 clearly reflected the small tolerance of tradi- 
tional agriculture for being squeezed in support of indus- 
try.- 


(4) In the short run, inadequacy of investment in transporta- 
tion may be compensated for by the existence of a large 
labor force in the traditional transportation sector, and 
by squeezing the maximum of service from the inherited 
tracks and rolling stock. But this resource is rapidly 
exhausted. The debt to the future will soon fall due. In 
the case of housing and urban facilities, rising demand 
is inevitable, since industrialization always entails rapid 
urbanization, which in turn requires continuous expansion 
in housing and urban facilities. 


All these factors seem to point to the final conclusion that in 
the course of industrialization it is plausible to concentrate invest- 
ment funds in one particular sector in order to achieve a high rate 
of growth in the short run. However, no unbalanced development 
Strategy can be effective for long if it does not pay greater attention 
to the hitherto neglected sectors. 
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10. 
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